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a large head, and multiple pigmented, hairy nevi were observed 
over her whole body (Fig. 1). Computerized tomography (CT) 
showed vermian hypoplasia and bi-compartmental hydroceph-
alus. The fourth ventricle was enlarged and seemed to be con-
tinuous with the cisterna magna, suggesting a Dandy-Walker 
malformation (Fig. 2A). Magnetic resonance imaging (MRI) 
was also compatible with Dandy-Walker malformation and 
high-pressure hydrocephalus. The images demonstrated a large 
posterior fossa and communication with the enlarged fourth 
ventricle through the remaining cerebrospinal fluid (CSF) path-
way, and aplasia of the cerebellar vermis, hypoplasia of the cere-
bellar hemisphere, and a high position of the tentorium (Fig. 
2B). The patient developed generalized seizures, and a repeated 
radiological study suggested a possible tonsillar herniation. She 
underwent a ventriculoperitoneal shunting procedure (program-

INTRODUCTION

The association of congenital abnormalities of the skin and the 
central nervous system is well recognized. Neurocutaneous mel-
anosis is a rare dysmorphogenesis that is associated with single 
and multiple giant pigmented cutaneous nevi and the involve-
ment of benign and/or malignant melanocytic tumors of the 
leptomeninges. After the first description by Rokitansky17), 
around 100 cases of neurocutaneous melanosis have been re-
ported in the literature1-3,5,10,11,13-16,18,19). Eight to 10% of these were 
associated with Dandy-Walker malformation, indicating a com-
mon origin of these developmental abnormalities 1-3,7,10,11,13,14,18,19).

We report the clinical features, neuroimaging findings, and 
therapeutic management of a rare case of neurocutaneous mel-
anosis associated with Dandy-Walker malformation.

CASE REPORT

A two-month-old female patient was first admitted to our 
hospital with complaints of vomiting and a gradually enlarging 
head circumference. She did not have an eventful history or 
pregnancy except for multiple melanocytic nevi over her whole 
body. She had attained normal neurodevelopmental milestones 
until 2 months of age. 

In her initial physical examination, she was lethargic and had 
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Fig. 1. Photograph demonstrating multiple small and medium sized 
plaque of melanosis in face and chest.
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body, multiple nevi, no evidence of cutaneous melanoma and 
meningeal melanoma).  

Although the pathogenesis of neurocutaneous melanosis has 
not been elucidated, theories focus on defective morphogenesis 
of the neural ectoderm in the developing embryo1-5,8,10-15). Mela-
nocytes of the skin and pia mater are believed to be derived from 
multipotential precursor cells of the neural crest. The neural crest 
is responsible for the formation of skin melanocytes and basal 
leptomeninges. In addition, Dandy-Walker malformation has 
been shown to have an association with neurocutaneous melano-
sis. Dandy-Walker consists of a spectrum of midline anomalies of 
the hindbrain. The main features of Dandy-Walker malforma-
tion are cystic enlargement of the fourth ventricle, cerebellar dys-
genesis, and an enlarged posterior fossa resulting from maldevel-
opment of the rostral embryonic roof of the rhombencephalon, 
with or without hydrocephalus. Although the cause of Dandy-
Walker malformation is not known, it has been theorized that it 
is caused by an induction failure of the opposing cerebellar 
plates, with persistence of the membranous area of the fourth 
ventricle at or before the seventh week of embryonic develop-
ment. A secondary component may involve atresia of the fo-
ramina of Magendie and Luschka, which produces non-com-
municating hydrocephalus and cyst dilation. The physiologically 
increased intravascular pressure after birth may explain the de-
velopment of hydrocephalus after birth instead of during intra-
uterine life. Whether the ventricular outlet is obstructed or not, 
the dysgenesis of the cerebellum and fourth ventricle may result 
in the gradual accumulation of CSF in the posterior fossa, but 
still allow absorption in a critical equilibrium because of the rel-
atively high-pressure gradient between the CSF pathway and 
the venous compartment. The physiological increase in system-
ic blood pressure after birth results in a decreased pressure gra-
dient and a disruption of the absorption of CSF, leading to hy-
drocephalus1-5,7,10-14,18,19).

At least 100 cases of neurocutaneous melanosis have been re-
ported; in 15 cases, there were associations between Dandy-
Walker malformation and neurocutaneous melanosis1-4,10-16,18,19). 
This fact indicates that these developmental abnormalities may 
share a common origin. The common neurological manifesta-
tions of these two abnormalities are irritability, seizures, lethar-
gy, nausea and vomiting, neck stiffness, bulged fontanels, pap-
illedema, and cranial nerve palsies, which are the signs and 
symptoms of increased intracranial pressure. Once the neuro-
logical symptoms manifest, the course is usually progressive 
and fatal due to primary CNS melanosis1,3,5,10,12,14-16). The associ-
ation of Dandy-Walker malformation with neurocutaneous mel-
anosis seems to have an extremely poor prognosis. In all report-
ed cases, the patients showed rapid neurological deterioration 
and death by four years of age. The presence of these two ab-
normalities represents a phenotypic marker for more profound 
melanotic infiltration of the leptomeninges, which increases the 
risk of malignant transformation4,12).

The characteristic MRI findings are severe cerebellar vermian 

mable valve) (Fig. 3) in order to prevent subsequent hydroceph-
alus. Examination of the CSF cytology was unremarkable. She 
did well after surgery and was discharged after 3 weeks. Three 
months after the operation, routine follow-up CT scans dem-
onstrated reduction of the hydrocephalus. She had no more 
problems during the following periods, except for neurodevel-
opmental retardation.                         

DISCUSSION

Neurocutaneous melanosis is a rare, congenital nonheritable 
neuroectodermal dysplasia, which was first described by Roki-
tansky17). A few more than 100 cases have been published so far 
1-5,10,11,13-16,18,19). This disease is characterized by one or multiple 
large congenital melanocytic nevi and diffuse or nodular lepto-
meningeal involvement of melanocytes. First, Fox6) in 1972 and, 
later, Kadonaga and Frieden9) in 1991 proposed criteria for the 
diagnosis of this lesion. 

The criteria for this lesion were as follows; 1) large nevus (great-
er than 20 cm in adults and lesions that approximately 9 cm of 
diameter on the head or 6 cm on the body in infants), 2) multi-
ple nevi (greater than or equal to 3 lesions), 3) no evidence of 
cutaneous melanoma, except in cases where meningeal lesions 
are histological benign, 4) no evidence of meningeal melanoma 
except in cases where the cutaneous lesion are benign. Accord-
ing to above criteria, our case was compatible to diagnosis for 
neurocutaneous melanosis (large nevus greater than 6 cm in 

Fig. 2. A : Computed tomography axial image. B : T1-weighted sagittal 
magnetic resonance image. It demonstrates the hypoplasia of cerebel-
lum and enlarged fourth ventricle, and hydrocephalus, findings of char-
acteristics of Dandy-Walker malformation.

Fig. 3. Posterative operation image (ventriculoperitoneal shunt). A : Plain 
skull image. B : Computed tomography image. 

B

B

A

A



477

Dandy-Walker Malformation with Neurocutaneous Melanosis | IY Cho, et al.

burrini G : Neurocutaneous melanosis. Childs Nerv Syst 20 : 23-28, 
2004

6. Fox H : Neurocutaneous melanosis in Vinken PJ, Bruyn GW (eds) : 
Handbook of Clinical Neurology. New York : Elsevier, 1972, Vol 14, pp 
414-428

7. Hirsch JF, Pierre-Kahn A, Renier D, Sainte-Rose C, Hoppe-Hirsch E : 
The Dandy-Walker malformation. A review of 40 cases. J Neurosurg 61 : 
515-522, 1984 

8. Humes RA, Roskamp J, Eisenbrey AB : Melanosis and hydrocephalus. 
Report of four cases. J Neurosurg 61 : 365-368, 1984

9. Kadonaga JN, Frieden IJ : Neurocutaneous melanosis : definition and 
review of the literature. J Am Acad Dermatol 24 : 747-755, 1991

10. Kalayci M, Cağavi F, Bayar U, Gül S, Dursun A, Ermis B, et al. : Neuro-
cutaneous melanosis associated with Dandy-Walker malformation. 
Acta Neurochir (Wien) 148 : 1103-1106; discussion 1106, 2006

11. Kang SG, Yoo DS, Cho KS, Kim DS, Chang ED, Huh PW, et al. : Coex-
isting intracranial meningeal melanocytoma, dermoid tumor, and Dan-
dy-Walker cyst in a patient with neurocutaneous melanosis. Case re-
port. J Neurosurg 104 : 444-447, 2006

12. Marnet D, Vinchon M, Mostofi K, Catteau B, Kerdraon O, Dhellemmes 
P : Neurocutaneous melanosis and the Dandy-Walker complex : an un-
common but not so insignificant association. Childs Nerv Syst 25 : 
1533-1539, 2009

13. McClelland S 3rd, Charnas LR, SantaCruz KS, Garner HP, Lam CH : 
Progressive brainstem compression in an infant with neurocutaneous 
melanosis and Dandy-Walker complex following ventriculoperitoneal 
shunt placement for hydrocephalus. Case report. J Neurosurg 107 : 500-
503, 2007 

14. Mena-Cedillos CA, Valencia-Herrera AM, Arroyo-Pineda AI, Salgado-
Jiménez MA, Espinoza-Montero R, Martínez-Avalos AB, et al. : Neuro-
cutaneous melanosis in association with the Dandy-Walker complex, 
complicated by melanoma : report of a case and literature review. Pedi-
atr Dermatol 19 : 237-242, 2002 

15. Peretti-Viton P, Gorincour G, Feuillet L, Lambot K, Brunel H, Raybaud 
C, et al. : Neurocutaneous melanosis : radiological-pathological correla-
tion. Eur Radiol 12 : 1349-1353, 2002

16. Peters R, Jansen G, Engelbrecht V : Neurocutaneous melanosis with hy-
drocephalus, intraspinal arachnoid collections and syringomyelia : case 
report and literature review. Pediatr Radiol 30 : 284-288, 2000 

17. Rokitansky J : [Ein ausgezeichneter Fall von Pigment-Mal mit ausgebre-
iteter Pigmentierung der inneren Hirn-und Rückenmarkshäute.] Allg 
Wein Medz 26 : 113-116, 1861 

18. Schreml S, Gruendobler B, Schreml J, Bayer M, Ladoyanni E, Prantl L, et 
al. : Neurocutaneous melanosis in association with Dandy-Walker mal-
formation : case report and literature review. Clin Exp Dermatol 33 : 
611-614, 2008 

19. Walbert T, Sloan AE, Cohen ML, Koubeissi MZ : Symptomatic neuro-
cutaneous melanosis and Dandy-Walker malformation in an adult. J 
Clin Oncol 27 : 2886-2887, 2009

and hemispheric dysgenesis, compression and rotation of the 
cerebellum and brain stem, retrocerebellar cysts, and extra-axial 
anomalies of the posterior fossa. In addition, the T1 shortening 
of the involved structures (hyperintensity on T1-weighted imag-
es) is due to the presence of pathologic involvement of the brain 
and leptomeninges by melanin pigment deposition2,4,5,11,14-16). 
Calcium, blood, and fat are the other causes of T1 shortening 
on MRI, but these can be eliminated by CT2). Elevated serum 
levels of CA-125 and homovanillic acid in a metastatic melano-
ma case have also been recorded in the literature3).

The characteristics of neuroimaging studies such as CT or 
MRI for our case of neurocutaneous melanosis with Dandy-
Walker malformation are not different from previous cases14). 
The interesting feature of our case is that no leptomeningeal in-
filtration of the melanosis or melanoma was seen, but they were 
found in the previous six cases in the literatures14). Large congeni-
tal melanocytic nevi in trunk were found only 4 cases (25%), 
these lesions are also found in our case. Other characteristics 
such as hydrocephalus, development delay, and seizure were 
not different from previous cases.   

CONCLUSION

The findings in our case support the possibility that neurocu-
taneous melanosis not only interferes with the normal inductive 
effects of the primitive meningeal tissue, but also mesenchymal 
development, which may cause concurrent Dandy-Walker mal-
formation. This case provides considerable information suggest-
ing one pathogenesis of both Dandy-Walker malformation and 
neurocutaneous melanosis.
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